Particle Type Classification
SSA was characterized by an intense peak at m/z 23, corresponding to Na + , and less intense peaks at m/z 39 (K + ), 81 (Na 2 Cl + ), -35,37 (Cl -) and -93,95 (NaCl 2 -) (Ault et al., 2013) . Mass spectra that also contained intense markers for nitrate (m/z -46, -62) or sulfate (m/z -64, -80) were sub-classified as aged SSA. Organic carbon (OC) particles were characterized by intense peaks at m/z 37 (C 3 H + ) and 27 5 (C 2 H 3 + ) and are attributed to combustion (Toner et al., 2008) . OC particles also contained minor contributions from m/z 12 (C + ), identified as a potential OC fragment by Silva and Prather (2000) . A sub-classification of OC particles was characterized by an intense peak at m/z 59 (N(CH 3 ) 3 + ), which is characteristic of the presence of trimethylamine (TMA) (Rehbein et al., 2011) and has been detected previously in the Arctic (Willis et al., 2016) . Rehbein et al. (2011) found that TMA was exclusively 10 found during high relative humidity or fog events when gas phase TMA partitioned onto the particles or fog droplets. Relative humidity was high throughout the duration of the study (average of 91%), thus partitioning of TMA to the particle-phase is likely to occur. Due to the small number of TMAcontaining particles measured, both OC particle types were grouped into a single OC class. (CaOH + ,CaOH 2 + ). Iron-rich dust (Fe-dust) was characterized by intense peaks at m/z 54,56 (Fe + ). All dust particle types were combined into a single cluster, as the majority likely originated from the nearby beaches, dirt roads and soil. Average spectra for each particle type are shown in Figure 4 .
Particle types were identified based on observed morphology from SEM as well as composition and atomic percentages calculated from the EDX spectra. These classes are based on prior SEM-EDX 25 studies, which established EDX spectra for fresh and aged SSA (Ault et al., 2013; Hara et al., 2003) , organic carbon aerosol (Laskin et al., 2006; Moffet et al., 2010) , soot (Jiang et al., 2011) , biomass burning aerosol Pósfai et al., 2003) , and mineral dust (Coz et al., 2009; Sobanska et al., 2003) . Fresh SSA was characterized by large amounts Na and Cl, with Na/Mg and Na/Cl ratios close to those found in seawater. Aged SSA was characterized by Na and S and/or N > Cl, indicative of chlorine 30 displacement by heterogeneous reactions (Laskin et al., 2003; Laskin et al., 2002) . OC particles were round and contained large amounts of C and O with the majority also containing small fractions of S and/or N (Moffet et al., 2010) . Soot was primarily carbon in composition and had a chain-like agglomerate morphology (Quennehen et al., 2012; Weinbruch et al., 2012) . Dust particles were characterized by large fractions of Al and Si, in addition to trace metals such as Fe (Coz et al., 2009; 35 Sobanska et al., 2003) . Some fly ash particles, primarily aluminum and silicon oxides, may also be present in this class, but due to similarities in chemical composition between fly ash and dust accompanied by low abundance, fly ash and dust will be considered together. Minor contributions from BB were also identified, characterized by large amounts of K and Cl but little Na . A sulfur-rich particle type was identified by greater amounts of S as compared to C and O. This is likely 40 the "missing" particle type unable to be characterized by the ATOFMS in this study, as well as the previous ATOFMS study by Sierau et al. (2014) . Wenzel et al. (2003) previously attributed scattered, but not ionized particles by ATOFMS, as relatively pure ammonium sulfate particles.
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